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reported a novel surgical technique that aimed to convert this postoperative complication into an alternative therapy for children aged under 24 months. However, the early outcomes reported in the experimental group fall short of outcomes achievable through conventional treatment in this population. As the authors offer no comment or explanation for this discrepancy, this new approach cannot be considered effective or safe for affected children. There is a Reply to this Comment by Liu, Y. et al. Nature 556, https://dx.doi.org/10.1038/nature26150 (2018).
Regeneration of residual lens cells following surgical removal of congenital cataract can result in re-opacification, which needs to be treated by further intraocular surgery, necessitating repeated general anaesthetics during a sensitive period of neurodevelopment. The adaptation of this regenerative process by Lin et al. 1 , in which a novel surgical method of cataract removal preserves endogenous lens cells, enabling functional lens regeneration, may eventually lead to the development of treatments for degenerative disease. However, issues relating to adult cataract (an age-related degenerative process) and congenital and infantile cataract are conflated in their report. Cataract is virtually universal in older age, making cataract surgery one of the most common surgical procedures, with enviably excellent visual outcomes. By contrast, infantile cataract is uncommon, affecting 3-15 per 10,000 children worldwide and, by definition, present from birth or early infancy 2 . We now understand that mutations within the genes responsible for the production or orchestration of the lens epithelial progenitor/stem cells (LECs) are responsible for the majority of bilateral congenital or infantile cataract, even in cases where there is no family history 3 . Thus the treatment approach adapted by Lin et al. 1 , which relies on regeneration of lens stem cells without addressing the persisting underlying genetic defect, cannot be definitive. Children treated using this technique may require further surgery but Lin et al. do not acknowledge this in the article.
The rationale for the trial reported by Lin et al. 1 is the need to address adverse outcomes associated with the use of artificial intraocular lenses, which are implanted in some children to replace the focusing power of the removed cataractous lens 4 . However, surgery with intraocular lens implantation was not the 'control' standard approach evaluated within the report. Equivalence in vision outcomes between their intervention and control groups was reported, but these should also have been assessed against the extant benchmark. Outcomes in infantile cataract have improved substantially over the past few decades, largely owing to the application of basic neuroscientific understanding of sensitive and critical periods in visual neurodevelopment. Cataractrelated childhood visual impairment is largely due to bilateral stimulus deprivation amblyopia: the failure to restore a normal trajectory of visual neuro development during a brief and finite window of opportunity. This critical window closes at some point during the first six months of life. Thus, younger age at surgery is the strongest predictor of better visual outcome and, in cataract present from birth, the window for intervention is conventionally considered to be the first six to eight weeks of life. Hence whole-population newborn screening programmes exist in many countries to ensure early diagnosis of congenital cataract and prompt referral for specialist treatment. In settings where such programmes do not yet exist, late diagnosis and treatment, resulting in irreversible amblyopia, drives poor visual outcomes. We have previously, on behalf of the British Isles Congenital Cataract Interest Group, reported outcomes within a contemporaneous, nationally representative cohort of children undergoing surgery in the British Isles for congenital and infantile cataract in the first two years of life (IoLunder2 study) 4 . These outcomes are comparable to those found in other contemporary reports 5 and are more than twofold better than those reported by Lin et al. in either their experimental or control groups. Indeed, the mean acuity achieved in their trial is the threshold for legal definition of blindness, an outcome that would lead most ophthalmologists, and probably most parents, to question the value of this new proposed intervention.
Effective treatment for congenital cataract requires, alongside surgery, post-operative management of the loss of refractive (focusing) power through removal of the natural lens. Failure to appropriately manage this results in dense amblyopia. As the method described in Lin et al. involves an 8-month post-operative period of lens regeneration with consequent partially obscured and poorly focused vision, the inevitable resultant amblyopia may explain the poor visual outcomes. The authors offer no other explanation, and do not describe how the rapidly changing and highly defocused refractive state (moving through 18 diopter units of refractive error in 8 months) was managed. Had the report adhered to the international reporting standard of CONSORT 6 it might be have been possible to assess the quality (internal validity) and generalizability (external validity) of the trial. For example, it is necessary to know: whether the control and intervention groups were equivalent with respect to baseline clinical characteristics (particularly age at surgery); how randomization was undertaken; the power calculation and the primary outcome and secondary outcomes on which this was based; how clustering by surgeon was addressed; and how clustering and correlation of outcome data were addressed in the analysis, given that both eyes of each subject were treated and analysed. The authors have described their study as a phase 1 trial, but the aim of such an investigation is to assess adverse outcomes of treatment, such as uncorrected high or irregular refractive outcome, which will drive the visual system towards amblyopia and resultant visual impairment.
As the paper stands, it is not possible to agree with its principal conclusion that it provides evidence supporting the superiority of the novel treatment. A tempered report, clearly articulating the limitations of the approach with respect to outcome and permanency of effect, would have avoided giving the false impression that the new approach can be expected to supercede current treatment practices.
A Congenital cataracts are the primary cause of treatable childhood blindness worldwide, affecting about four infants per 10,000 live births 1 . Current surgical techniques have helped thousands of patients, but the limitations of these techniques 2-4 led Lin et al. 5 to report an alternative approach that they claim leads to a regenerated lens with refractive capacity. We have concerns regarding features of the presented data and the conclusions reached in the Article. This has implications for our patients who ask for such surgical intervention. There is a Reply to this Comment by Liu, Y. et al. Nature 556, http://dx.doi.org/10.1038/ nature26150 (2018).
Embryologically, the lens of the eye is derived from the surface ectoderm 6, 7 and shares many properties of ectodermal tissue. Lens cortex continues to be produced throughout life, and lens size continues to increase owing to progressive elongation of slowly dividing lens epithelial cells (LECs) into fibre cells that lose their nuclei [8] [9] [10] [11] [12] [13] . LECs are capable of unwanted proliferation in aged eyes; ophthalmologists observe this routinely after cataract extraction, when LECs proliferate and form semi-transparent scar-like tissue such as Soemmerring (Sömmering) rings and lens pearls 14 . Lens transparency is maintained as the result of highly organized fibre cell packing with extracellular spaces that are narrower than the wavelength of light. The authors claim that if they perform a cataract extraction in a way that reduces the injury to the lens epithelium, the normal natural epithelial healing response will lead to a new biconvex, transparent lens with flexibility (accommodative power). However, the authors concede in their Reply to this BCA that with their intervention it is unreasonable to expect a completely normal regenerated lens. Without a completely normal lens, including clarity, normal shape, and normal size, one would predict that normal visual function would not develop and children's visual development would suffer from amblyopia. The lack of clarity and normal structure of the regenerated lentoids is highlighted for example in figure 3b of Lin et al. 5 , where the image of a rabbit lens seven weeks after surgery shows an optically irregularly shaped lens, not the biconvex shape of a normal lens 6 . In addition, figure 3c and f of ref. 5 shows images of rabbit lenses with pos terior subcapsular cataracts in the visual axis that would decrease vision. Furthermore, histopathology was not presented in the rabbit regene rated lenses at maximum axial length, and thus extended data figure 7a of Lin et al. 5 is insufficient to assess the quality and normality of lens regeneration. To demonstrate a normal reconstituted lens, it is necessary to provide sagittal lens sections and lens measurements that encompass the nodal point of the eye. The lens imperfections There is no information about the authors' management of the children's refractive status. Importantly, there remains the distinct possibility that the proposed surgical technique may cause inferior visual outcomes. Comparing visual acuity measures in studies of children can be inherently difficult because of different clinical characteristics and the use of different measurement techniques. Nevertheless, the visual outcomes reported in both the experimental and conventionally treated groups were unacceptably poor. Six months after surgery, the mean visual acuity was equivalent to 20/200 (6/60), whereas other investigators have reported that 60% of children with bilateral infantile cataracts achieve an acuity of 20/40 or better after standard ophthalmic care, and almost all achieve better acuity than the mean visual acuity reported by Lin et al. 5 . We would welcome a graphic, detailed distribution of the visual acuity results from the authors' patients (rather than only means or summarized data). Follow-up data covering more than one year represents another important clinical parameter. Finally, as the authors state that they did not exclude all genetic causes of congenital cataracts, and that they did not perform any gene editing or manipulation of the lens epithelial cells, we question why the proliferating LECs, presumably with genetic variants causing the original congenital cataracts, did not recapitulate the original lens opacity. One cannot just assume that germline mutations would constitute a minority of their cases without having data from their patients to support such a claim.
Although the current surgical approaches for congenital cataracts have adverse events and several limitations that have been identified in controlled long-term studies, Lin et al. 5 do not provide sufficient shortterm or long-term supportive evidence to support their statement that Brief CommuniCations arising their approach may afford an infant eye a good chance of an improved visual outcome. The study is limited by varied follow-up, poor visual acuities, insufficient details regarding adverse events, and a lack of information about the need for additional surgeries. These limitations should alert us to the need to proceed cautiously. Using such an unproven experimental therapy in both eyes of a patient is not appropriate.
We all support innovation and disruptive technology. Yet, at the same time, it is necessary to pay careful attention to details including thorough documentation and achievement of long-term milestones to support the conclusions. One should be even more vigilant when proposing a new therapy for our youngest patients, who represent the most vulnerable population. It is important to report both study results and limitations in a clear and balanced fashion, particularly to parents who desperately want the best possible outcome for their infants. 
